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System Integration Demonstrators
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SingleCube @ Bern

October 2020

Module0-HV @ Bern

November 2020

Module0 @ Bern

March-April 2021

ProtoDUNE-ND 

@ FNAL in NuMI

Summer/Fall 2022

+ Fully-instrumented 

single module

+ Resistive field cage 

& cathode

+ Additional light 

detector element

Single charge/light 

detector element

(Covid19 risk 

mitigation step)

+ Four fully-

instrumented modules

“2x2 demonstrator”

16 anode tiles

+ 8 ArCLight

+ 8 LCM

64 anode tiles

+ 32 ArCLight

+ 32 LCM

NOW!!!

As we transition from Module 0 

to 2x2, Modules 1, 2, & 3 will 

each run at Bern

https://portal.nersc.gov/project/dune/data/Bern-singlecube/LArPix/
https://portal.nersc.gov/project/dune/data/Bern-singlecube/LArPix/
https://portal.nersc.gov/project/dune/data/Module0-HV/LArPix/
https://portal.nersc.gov/project/dune/data/Module0-HV/LArPix/
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Repurposed Minerva 

modules (12 + 32)

ArgonCube 2x2 

Demonstrator

MINOS Hall @ FNAL

Slated to start detector 

commissioning June 2022

• Develop neutrino signal analysis and 

reconstruction techniques

• Gauge tolerance to beam 𝝂 pileup: 

charge-light signal correlations 

• Track matching with external trackers

Containment limitations

Infrastructure testbed for DUNE oscillation measurements

2x2 Demonstrator (aka ProtoDUNE-ND)



Charge Readout Instrumentation Schedule for 2x2
Manual chip testing & robot procurement pursued in parallel
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Also in parallel, LArPix-v2b testing. Potential instrumentation in 2x2 following evaluation

LArPix-v2b: low-voltage digital transmitter & receiver, increased die/package size, v2 IO bug fixes (multiple hit FIFO, 512, hydra)



ND-LAr program to installation
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Installation

2027-2029

Module 

Production

2024-2026

Full-scale ND 

Demonstrator

2022-2023

System 

Integration 

Demonstrators

2019-2022
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35 (+5 spare) fully cyro-tested 

production modules 

Full-scale module 

operated in single-

module cryostat

SingleCube, Module0–HV, 

Module0 cosmics 

operation @ Bern

2x2 demonstrator NuMI

beam operation @ FNAL

‘first article’ production 

Module installation in Near 

Detector Complex


